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PLUG ERROR INSERTION PREVENTION SYSTEMS, PLUGS, PLUG 
INSERTION SECTIONS, PLUG CONTROL PROGRAMS, CONTACTLESS 
IDENTIFICATION TAG CONTROL PROGRAMS, AND PLUG INSERTION 
SECTION CONTROL PROGRAMS 



RELATED APPLICATIONS 
[0001] This application claims priority to Japanese Patent Application 
No. 2003-098271 filed April 1, 2003 which is hereby expressly incorporated by 
reference herein in its entirety. 

BACKGROUND 

[0002] TECHNICAL FIELD OF THE INVENTION 

[0003] The present invention relates to plugs and plug insertion 
sections, and more particularly to plug error insertion prevention systems that 
are suitable to prevent plugs from being inserted in incorrect insertion sockets. 

[0004] CONVENTIONAL TECHNOLOGY 

[0005] Conventionally, in order not to insert a plug of a power plug 
socket into a wrong socket, some ideas have been devised for matching the two 
for making clear a right combination of the two, such as coloring the plug and 
the socket in the same color. If a device is sold with a predetermined set of a 
plug and a socket, this kind of matching of the two can be clearly made by 
coloring the plug and the socket in the same color in a manufacturing stage. 
However, there are many devices having plugs which are sold separately from 
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devices having sockets for plugs. When one of them or both of them are 
separately purchased, the purchaser needs to make a certain matching of the 
two. 

[0006] However, even when a matching is made in advance, there is 
still a possibility that a plug may be inserted in the wrong socket, when their 
indications are located in positions which make them difficult to view, or when 
the device is installed in a dark place and the contents of the matching is 
misunderstood. In these situations, the device may be destroyed by short- 
circuit, destroyed by excess voltage applied to the device, and in the worst 
case, there is a danger that the device catches fire or explodes. 

[0007] Also, when the purchaser makes him/herself a match, in order 
to judge if an insertion socket is a correct one, it is necessary to confirm a 
correct combination of a plug and the insertion socket by inserting the plug once 
in the socket. In this instance, there is a possibility that the plug may be 
inserted in the wrong and different insertion socket. In such a case, there are 
also dangers similar to those described above. 

[0008] When a match is made without confirming whether a 
combination of a plug and an insertion socket is correct, and a wrong match is 
made between a plug and an insertion socket, there is a possibility that a plug 
may be inserted in the wrong insertion socket. In such a case, there are also 
dangers similar to those described above. 

[0009] In view of the above, the present invention has been made 
through aiming at the unsolved problems of the conventional technology, and it 
is an object of the present invention to provide plug error insertion prevention 



2 



F009611 



9319S-000713 



systems, plugs, plug insertion sections, plug control programs, contactless 
identification tag control programs, and plug insertion section control programs. 

SUMMARY 

[0010] To achieve the object described above, a plug error insertion 
prevention system in accordance with the present invention concerns a plug 
error insertion prevention system that prevents a plug used for a specified 
usage from being inserted in the wrong plug insertion socket when the plug is 
inserted in the plug insertion socket of a plug insertion section, the plug error 
insertion prevention system characterized in that: 

[0011] the plug is equipped with first identification information storage 
means that stores first identification information that is information for identifying 
a plug insertion socket corresponding to the plug, plug insertion socket 
information transmission means that sends the first identification information to 
the plug insertion socket upon approaching the plug insertion socket of the plug 
insertion section, response information receiving means that receives response 
information from the plug insertion section, and plug state notification means 
that notifies a system user of the state of the plug for the plug insertion socket 
based on the response information received by the response information 
receiving means, and 

[0012] the plug insertion section is equipped with second identification 
information storage means that stores second identification information that is 
information for identifying the plug corresponding to the plug insertion socket of 
the plug insertion section, first identification information receiving means that 
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receives the first identification information sent from the plug, identification 
information comparing means that compares the first identification information 
received by the first identification information receiving means and the second 
identification information, response information generation means that 
generates response information to the plug based on a comparison result of the 
identification information comparing means, response information transmission 
means that sends the response information generated by the response 
information generation means to the plug, and plug insertion socket state 
notification means that notifies the system user of the state of the plug insertion 
socket for the plug. 

[0013] With the structure described above, in accordance with the first 
aspect, the plug can store within the first identification information storage 
means the first identification information that is information for identifying a plug 
insertion socket corresponding to the plug, can send by the plug insertion 
socket information transmission means the first identification information to the 
plug insertion socket upon approximating to (coming close to or approaching) 
the plug insertion socket of the plug insertion section, can receive by the 
response information receiving means response information from the plug 
insertion section, and can notify by the plug state notification means a system 
user of the state of the plug for the plug insertion socket based on the response 
information received by the response information receiving means; and the plug 
insertion section can store by the second identification information storage 
means second identification information for identifying the plug corresponding to 
the plug insertion socket of the plug insertion section, can receive by the first 
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identification information receiving means the first identification information sent 
from the plug, can compare by the identification information comparing means 
the first identification information received by the first identification information 
receiving device and the second identification information, can generate by the 
response information generation means response information to the plug based 
on a comparison result of the identification information comparing means, can 
send by the response information transmission device the response information 
generated by the response information generation means to the plug, and can 
notify by the plug insertion socket state notification means the system user of 
the state of the plug insertion socket for the plug. 

[0014] Accordingly, when the plug approaches the plug insertion 
socket, whether or not the plug insertion socket matches with the plug can be 
confirmed, such that the system user can be prevented from inserting a plug 
into the wrong plug insertion socket. 

[0015] Here, the plug described above is an insertion device that is 
used for connecting or disconnecting a circuit in an electric machine, which is 
generally attached to a cable or a component that can be attached or detached, 
and can be inserted in a plug insertion socket of a plug insertion section, such 
as, a jack, an outlet, a receptacle, a socket and a plug socket. It is noted that 
devices that are called by different names such as pins and connectors are also 
included as long as they are used for electrical connection. 

[0016] Also, the plug state notification means notifies a system user of 
the state of the plug by light, sound, and/or image (including characters) display. 
For example, if a plug insertion socket approaching is a matching one, a blue 
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light may be flashed, sound or voice indicating the match may be outputted, or 
an image in a blue color may be displayed. On the other hand, if it is not a 
matching one, a red light may be flashed, sound or voice indicating a lack of 
matching may be outputted, or an image in a red color may be displayed. 

[0017] Also, the plug insertion socket state notification means notifies 
a system user of the state of the plug insertion socket being approached by the 
plug by light, sound, and/or image (including characters) display. For example, 
if a plug approaching is a matching one, a blue light may be flashed, sound or 
voice indicating the match may be outputted, or an image in a blue color may be 
displayed. On the other hand, if it is not a matching one, a red light may be 
flashed, sound or voice indicating a lack of matching may be outputted, or an 
image in a red color may be displayed. 

[0018] Further, the second aspect is characterized in that, in the first 
aspect, the plug is equipped with a contactless identification tag, and the 
contactless identification tag is equipped with the first identification information 
storage means that stores first identification information that is information for 
identifying a plug insertion socket corresponding to the plug, the plug insertion 
socket information transmission means that sends the first identification 
information to the plug insertion socket upon approaching the plug insertion 
socket of the plug insertion section, the response information receiving means 
that receives response information from the plug insertion section, and the plug 
state notification means that notifies a system user of the state of the plug for 
the plug insertion socket based on the response information received by the 
response information receiving means. 
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[0019] More specifically, the contactless identification tag can store by 
the first identification information storage means first identification information 
that is information for identifying a plug insertion socket corresponding to the 
plug, can send by the plug insertion socket information transmission means the 
first identification information to the plug insertion socket upon approaching the 
plug insertion socket of the plug insertion section, can receive by the response 
information receiving means response information from the plug insertion 
section, and can notify by the plug state notification means a system user of the 
state of the plug for the plug insertion socket based on the response information 
received by the response information receiving means. 

[0020] Accordingly, for example, merely by attaching a contactless 
identification tag to an ordinary plug, and bringing the plug proximate (near) a 
plug insertion socket, whether or not the plug insertion socket matches with the 
plug can be confirmed, such that the system user can be prevented from 
inserting the plug into the wrong plug insertion socket. Furthermore, merely by 
attaching a contactless identification tag to a plug, the plug can be used in the 
system of the present invention, and therefore the present invention can be 
readily applied to a variety of different kinds of plugs. 

[0021] Here, a contactless identification tag is used in a RFID (Radio 
Frequency Identification) system, and is generally called a data carrier. There 
are a variety of different types, such as, a label type, a card type, a coin type, a 
stick type, and the like. The types have close correlation with their applications. 
For example, those that are carried by persons may be in the form of a key 
holder that is modified from the card type or the label type. Also, as a 
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semiconductor carrier ID, the stick type is the most popular. It is noted that the 
coin type is the most popular in those that are sewn in cloths relating to linens. 

[0022] Also, a contactless identification tag may be equipped with a 
storage region that is dedicated to data reading, or where data can be freely 
read from and written in, and further, can be operated through contactless 
power transmission from an antenna side even without a battery. 

[0023] Also, the RFID system is an ID system that uses a radio wave 
or electromagnetic wave as a medium, and the contactless identification tag is 
equipped with three characteristics of, (1) being a size that can be readily 
carried, (2) storing information in an electronic circuit, and (3) communicating 
through contactless communications. 

[0024] Therefore, the RFID system is used for the purpose of unifying 
persons, items, vehicles carrying contactless identification tags with their 
information. In other words, where there are persons, items and vehicles, 
required information can be retrieved at any time and new information can be 
written as necessary. 

[0025] There are four representative types of the RFID system, i.e., 
an inductive coupling system that communicates with a contactless 
identification tag, primarily using mutual induction of coils by an alternating 
magnetic filed, an electromagnetic induction system that communicates with a 
contactless identification tag, primarily using electromagnetic waves in a long or 
medium wavelength range that is 250 kHz or below, or a 13.56 MHz band, a 
microwave system that performs data communication between a reader/writer 
side antenna and a contactless identification tag with microwaves in a 2.45 GHz 
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band, and an optical system that is provided with an LED as a light generation 
source and a phototransistor as a light sensor to communicate with a 
contactless identification tag using spatial transmission of light. 

[0026] Also, there are mainly four access modes, i.e., a single access 
mode, a FIFO (First In First Out) access mode, a multiple-access mode, and a 
selective access mode. 

[0027] The single access mode uses a single contactless 
identification tag that is present within an antenna communications region. If a 
plurality of contactless identification tags are present within the antenna 
communications region, a communication error occurs, and no communications 
can be made. 

[0028] In the FIFO access mode, communications can be made 
sequentially with contactless identification tags that sequentially enter an 
antenna communications region. An access prohibition process is performed 
on a contactless identification tag that once completes a communication 
session. Therefore, even when a plurality of tags that have completed 
communications are present in the antenna communications region, 
communications can be made if only one new tag comes in the antenna 
communications region. When multiple contactless identification tags 
simultaneously enter the antenna communications region, a communication 
error occurs, and communications cannot be made. The contactless 
identification tags with which accesses are prohibited can communicate again 
once they are outside the communications region. 
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[0029] In the multiple-access mode, even when a plurality of 
contactless identification tags are present in an antenna communications 
region, communications can be made with all of the contactless identification 
tags. 

[0030] In the selective access mode, communications can be made 
with a specified contactless identification tag among a plurality of contactless 
identification tags that are present in an antenna communications region. This 
can be realized by a command to allocate a number to each contactless 
identification tag within the communications region and a command to make 
communications with a specified contactless identification tag based on the 
allocated number. 

[0031] Also, the third aspect is characterized in that, in the first or 
second aspect, the plug is equipped with electric power generation means that 
generates electric power for driving the plug with an electromagnetic wave 
transmitted from the plug insertion section, and the plug insertion section is 
equipped with power supply electromagnetic wave transmission means that 
transmits electromagnetic wave for supplying electric power to the plug when 
approaching the plug insertion section. 

[0032] More specifically, the plug can generate by the electric power 
generation means electric power for driving the plug with electromagnetic wave 
transmitted from the plug insertion section, and the plug insertion section can 
transmit by power supply electromagnetic wave transmission means 
electromagnetic wave for supplying electric power to the plug that approaches 
the plug insertion section. 
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[0033] Accordingly, the plug side can operate even without a power 
source such as a battery, such that its functional section can be made smaller. 

[0034] Also, the fourth aspect is characterized in that, in any one of 
the first through third aspects, the plug state notification means includes a plug 
state display section, such that specified information can be displayed on the 
plug state notification section to thereby notify the system user of the state of 
the plug for the plug insertion socket. 

[0035] More specifically, the plug state notification means includes a 
plug state display section, and by displaying specified information on the plug 
state notification section, the system user can be notified of the state of the plug 
for the plug insertion socket. 

[0036] Accordingly, the system user can readily find the state of the 
plug, such as, the state as to whether or not the plug matches with the plug 
insertion socket, by visual observation. Also, by matching the display content 
(the color of a color image or the like) and the display content (the color of a 
color image) on the side of the plug insertion socket, the condition of the two 
can be readily learned. Also, the plug state display section may be given a 
device to make the display readily viewable, for example, the plug state display 
section may be made with a bendable member such that it can be wound 
around the plug. 

[0037] Also, the fifth aspect is characterized in that, in any one of the 
first through fourth aspects, the plug state display section is formed from a light 
emitting element, thereby notifying the system user of the state of the plug for 
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the plug insertion socket by the state of light emission of the light emitting 
element. 

[0038] In other words, the plug state display section is formed from a 
light emitting element, thereby notifying the system user of the state of the plug 
for the plug insertion socket by the state of light emission of the light emitting 
element. 

[0039] Accordingly, the system user can readily learn the state of the 
plug, for example, as to whether or not the plug matches with the plug insertion 
socket, by visual observation. Also, by indicating the state through using colors 
of light, or through flashing light, the condition can be readily learned by visual 
observation even in the darkness. Here, as the light emitting section, LEDs or 
the like may be used. Also, the LEDs can be contrived in terms of the number 
thereof to be mounted and positions thereof to be mounted to make their light 
emitting state readily viewable. 

[0040] Also, the sixth aspect is characterized in that, in the fifth 
aspect, the plug state display section is disposed at a specified position of the 
plug at which a correct insertion position of the plug to the plug insertion socket 
can be guided. 

[0041] In other words, due to the fact that the plug state display 
section is disposed at a specified position of the plug at which a correct 
insertion position of the plug to the plug insertion socket can be guided, the 
insertion positions can be matched by using the position of the light emitting 
section as a guide in a combination of a plug and a plug insertion socket with 
which a correct insertion cannot be made unless the two are in a specified 
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positional relation, such as those of a PS2 terminal, a USB (Universal Serial 
Bus) terminal, and a video S terminal, and therefore the plug can be readily 
inserted in the plug insertion socket in the darkness. 

[0042] Also, the seventh aspect is characterized in that, in the fifth or 
the sixth aspects, the plug state notification means changes the state of light 
emission of the light emitting element according to positions of the plug with 
respect to the plug insertion socket. 

[0043] In other words, the plug state notification means can change 
the state of light emission of the light emitting element according to positions of 
the plug with respect to the plug insertion socket. 

[0044] Accordingly, by notifying based on the state of light emission of 
the light emitting element as to whether or not the plug is in a correct position 
with respect to the plug insertion socket, whether or not the plug and the plug 
insertion socket are in a correct positional relation can be learned based on the 
disposed position of the plug state display section and its light emission state, 
such that the plug can be more readily inserted into the plug insertion socket in 
the darkness. 

[0045] Also, the eighth aspect is characterized in that, in any one of 
the first through seventh aspects, the plug insertion socket state notification 
means includes a plug insertion socket state display section, such that specified 
information is displayed on the plug insertion socket state display section to 
thereby notify the system user of the state of the plug insertion socket for the 
plug. 
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[0046] In other words, the plug insertion socket state notification 
means includes a plug insertion socket state display section, such that the 
system user can be notified of the state of the plug insertion socket for the plug 
by displaying specified information on the plug insertion socket state display 
section. 

[0047] Accordingly, the system user can readily find the state of the 
plug insertion socket, such as, the state as to whether or not the plug insertion 
socket matches with the plug that is approaching the plug insertion socket, by 
visual observation. Also, by matching the display content (the color of a color 
image or the like) and the display content (the color of a color image) on the 
side of the plug, the conditions of the two can be readily confirmed. 

[0048] Also, the ninth aspect is characterized in that, in any one of the 
first through eighth aspects, the plug insertion socket state display section is 
formed from a light emitting element, and notifies the system user of the state of 
the plug insertion socket for the plug by the state of light emission of the light 
emitting element. 

[0049] In other words, the plug insertion socket state display section 
is formed from a light emitting element, and is capable of notifying the system 
user of the state of the plug insertion socket for the plug by the state of light 
emission of the light emitting element. 

[0050] Accordingly, the system user can readily find the state of the 
plug insertion socket, such as, the state as to whether or not the plug insertion 
socket matches with the plug that is approaching the plug insertion socket, by 
visual observation. In addition, by indicating the state by using colors of light, or 
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by flashing light, the condition can be readily confirmed by visual observation 
even in the darkness. 

[0051] Also, the tenth aspect is characterized in that, in the ninth 
aspect, the plug insertion socket state display section is disposed at a specified 
position of the plug insertion section at which a correct insertion position of the 
plug can be guided when inserting the plug into the plug insertion socket. 

[0052] In other words, due to the fact that the plug insertion socket 
state display section is disposed at a specified position of the plug insertion 
section at which a correct insertion position of the plug can be guided when 
inserting the plug into the plug insertion socket, the insertion positions can be 
matched by using the position of the light emitting section as a guide in a 
combination of a plug and a plug insertion socket with which a correct insertion 
cannot be made unless the two are in a specified positional relation, such as 
those of a PS2 terminal, a USB terminal, and a video S terminal, and therefore 
the plug can be readily inserted in the plug insertion socket in the darkness. 

[0053] Also, the eleventh aspect is characterized in that, in the ninth 
or the tenth aspects, the plug insertion socket state notification means changes 
the state of light emission of the light emitting element according to positions of 
the plug with respect to the plug insertion socket. 

[0054] In other words, the plug insertion socket state notification 
means is capable of changing the state of light emission of the light emitting 
element according to positions of the plug with respect to the plug insertion 
socket 
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[0055] Accordingly, by notifying based on the state of light emission of 
the light emitting element as to whether or not the plug approaching is in a 
correct position with respect to the plug insertion socket, whether or not the plug 
and the plug insertion socket are in a correct positional relation can be 
confirmed based on the disposed position of the plug insertion socket state 
display section and its light emission state, such that the plug can be more 
readily inserted into the plug insertion socket in the darkness. 

[0056] Also, the twelfth aspect is characterized in that, in any one of 
the first through the eleventh aspects, the first identification information includes 
characteristic information of an owner of the plug, 

[0057] the plug insertion section is equipped with usability judging 
means that judges based on the characteristic information included in the first 
identification information received as to whether the plug that is a transmission 
source of the characteristic information can use the plug insertion socket of the 
plug insertion section, and 

[0058] the response information generation means generates the 
response information based also on a judgment result of the usability judging 
means. 

[0059] In other words, the first identification information includes 
information characteristic to an owner of the plug, the plug insertion section can 
judge by the usability judging means based on the characteristic information 
included in the first identification information received as to whether the plug 
that is a transmission source of the characteristic information can use the plug 
insertion socket of the plug insertion section, and the response information 
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generation means can generate the response information based also on a 
judgment result of the usability judging means. 

[0060] Accordingly, with the information characteristic to the owner of 
a plug, whether or not the plug can use a plug insertion section can be judged. 
Therefore, when a plug that cannot be used is inserted in an insertion socket, 
the function of the plug insertion section or a device having the plug insertion 
section can be prevented from being used. Further, the owner of a plug may be 
verified, and only when verified, the use of a device may be permitted or a 
specified service may be provided. 

[0061] Also, the thirteenth aspect concerns a plug that is applicable to 
the first aspect, and the plug is characterized in comprising: first identification 
information storage means that stores first identification information that is 
information for identifying a plug insertion socket corresponding to the plug; plug 
insertion socket information transmission means that sends the first 
identification information to the plug insertion socket upon approaching the plug 
insertion socket of the plug insertion section; response information receiving 
means that receives response information from the plug insertion section; and 
plug state notification means that notifies a system user of the state of the plug 
for the plug insertion socket based on the response information received by the 
response information receiving means. 

[0062] Here, the present invention concerns a plug that is applicable 
to the first aspect, and its functions and effects may be duplicative of the above, 
and therefore their description is omitted. 
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[0063] Further, the fourteenth aspect concerns a plug insertion 
section that is applicable to the first aspect, and the plug insertion section is 
characterized in comprising: second identification information storage means 
that stores second identification information that is information for identifying the 
plug corresponding to the plug insertion socket of the plug insertion section; first 
identification information receiving means that receives the first identification 
information sent from the plug; identification information comparing means that 
compares the first identification information received by the first identification 
information receiving means and the second identification information; response 
information generation means that generates response information to the plug 
based on a comparison result of the identification information comparing 
means; response information transmission means that sends the response 
information generated by the response information generation means to the 
plug; and plug insertion socket state notification means that notifies the system 
user of the state of the plug insertion socket for the plug. 

[0064] Here, the present invention concerns a plug insertion section 
that is applicable to the first aspect, and its functions and effects are duplicative 
of the above, and therefore their description is omitted. 

[0065] Further, the fifteenth aspect concerns a plug control program 
for controlling the thirteenth aspect, and the program is characterized in 
comprising: a plug insertion socket information transmission step of sending the 
first identification information to the plug insertion socket upon approaching the 
plug insertion socket of the plug insertion section; a response information 
receiving step of receiving response information from the plug insertion section; 
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and a plug state notification step of notifying a system user of the state of the 
plug for the plug insertion socket based on the response information received in 
the response information receiving step. 

[0066] Here, the present invention concerns a program for controlling 
the thirteenth aspect, and its effects are duplicative of the above, and therefore 
its description is omitted. 

[0067] Further, the sixteenth aspect concerns a program for 
controlling the contactless identification tag in the second aspect, and is 
characterized in comprising: a plug insertion socket information transmission 
step of sending the first identification information to the plug insertion socket 
when the plug approaches the plug insertion socket of the plug insertion 
section; a response information receiving step of receiving response information 
from the plug insertion section; and a plug state notification step of notifying a 
system user of the state of the plug for the plug insertion socket based on the 
response information received in the response information receiving step. 

[0068] Here, the present invention concerns a program for controlling 
a contactless identification tag in the second aspect, and its effects are 
duplicative of the above, and therefore its description is omitted. 

[0069] Further, the seventeenth aspect concerns a program for 
controlling the plug insertion section in the fourteenth aspect, the program 
characterized in comprising: a plug insertion socket information receiving step 
of receiving the first identification information sent from the plug; a plug insertion 
socket information comparing step of comparing the first identification 
information received in the plug insertion socket information receiving step and 
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the second identification information; a response information generation step of 
generating response information to the plug based on a comparison result of 
the plug insertion socket information comparing step; a response information 
transmission step of sending the response information generated in the 
response information generation step to the plug; and a plug insertion socket 
state notification step of notifying the system user of the state of the plug 
insertion socket for the plug. 

[0070] Here, the present invention concerns a program for controlling 
the fourteenth aspect, and its effects are duplicative of the above, and therefore 
its description is omitted. 

[0071] The present invention can further include the following 
embodiments: 

[0072] (1) The plug defined in the thirteenth aspect characterized 
in comprising a contactless identification tag, wherein 

[0073] the contactless identification tag is equipped with first 
identification information storage means that stores first identification 
information that is information for identifying a plug insertion socket 
corresponding to the plug, plug insertion socket information transmission means 
that sends the first identification information to the plug insertion socket upon 
approaching the plug insertion socket of the plug insertion section, response 
information receiving means that receives response information from the plug 
insertion section, and plug state notification means that notifies a system user of 
the state of the plug for the plug insertion socket based on the response 
information received by the response information receiving means. 
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[0074] (2) The plug defined in the thirteenth aspect or the 
embodiment (1) above characterized in comprising electric power generation 
means that generates electric power for driving the plug with electromagnetic 
wave transmitted from the plug insertion section. 

[0075] (3) The plug defined in any one of the thirteenth aspect and 
the embodiments (1) and (2) above characterized in that the plug state 
notification means includes a plug state display section such that specified 
information is displayed on the plug state notification section to thereby notify 
the system user of the state of the plug for the plug insertion socket. 

[0076] (4) The plug defined in any one of the thirteenth aspect and 
the embodiments (1) through (3) above characterized in that the plug state 
display section is formed from a light emitting element, and notifies the system 
user of the state of the plug for the plug insertion socket by the state of light 
emission of the light emitting element. 

[0077] (5) The plug defined in the embodiment (4) above 
characterized in that the plug state display section is disposed at a specified 
position of the plug at which a correct insertion position of the plug to the plug 
insertion socket can be guided. 

[0078] (6) The plug defined in the embodiment (4) or (5) above 
characterized in that the plug state notification means changes the state of light 
emission of the light emitting element according to positions of the plug with 
respect to the plug insertion socket. 

[0079] (7) The plug defined in any one of the thirteenth aspect and 
the embodiments (1) through (6) above characterized in that the first 
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identification information includes characteristic information of an owner of the 
plug. 

[0080] (8) The plug insertion section defined in the fourteenth 
aspect characterized in comprising power supply electromagnetic wave 
transmission means that transmits electromagnetic wave for supplying electric 
power to the plug that approximates to the plug insertion section. 

[0081] (9) The plug insertion section defined in the fourteenth 
aspect or the embodiment (8) above characterized in that the plug insertion 
socket state notification means includes a display section, such that specified 
information is displayed on the display section to thereby notify the system user 
of the state of the plug insertion socket for the plug. 

[0082] (10) The plug insertion section defined in any one of the 
fourteenth aspect and the embodiments (8) and (9) above characterized in that 
the plug insertion socket state notification means includes a plug insertion 
socket state display section, such that specified information is displayed on the 
plug insertion socket state display section to thereby notify the system user of 
the state of the plug insertion socket for the plug. 

[0083] (11) The plug insertion section defined in the embodiment 
(10) above characterized in that the plug insertion socket state display section is 
formed from a light emitting element, and notifies the system user of the state of 
the plug insertion socket for the plug by the state of light emission of the light 
emitting element. 

[0084] (12) The plug insertion section defined in the embodiment 
(10) or (11) above characterized in that the plug insertion socket state display 
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section is disposed at a specified position of the plug insertion section at which 
a correct insertion position of the plug can be guided when inserting the plug 
into the plug insertion socket. 

[0085] (13) The plug insertion section defined in any one of the 
embodiments (10) through (12) above characterized in that the plug insertion 
socket state notification means changes the state of light emission of the light 
emitting element according to positions of the plug with respect to the plug 
insertion socket. 

[0086] (14) The plug insertion section defined in any one of the 
fourteenth aspect and the embodiments (8) through (13) above characterized in 
comprising usability judging means that judges based on the characteristic 
information included in the first identification information received as to whether 
the plug that is a transmission source of the characteristic information can use 
the plug insertion socket of the plug insertion section, and the response 
information generation means generates the response information based also 
on a judgment result of the usability judging means. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0087] FIG. 1 is a diagram illustrating the outline of a plug error 

insertion prevention system in accordance with the present invention. 

[0088] FIG. 2 is a block diagram of a detailed structure of a plug 2. 
[0089] FIG. 3 is a block diagram of a detailed structure of a plug 

insertion section 3. 
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[0090] FIG. 4(a) is a diagram illustrating a first embodiment of a plug 
error insertion prevention system 1 . 

[0091] FIG. 4(b) is a diagram illustrating a second embodiment of a 
plug error insertion prevention system 1 . 

[0092] FIG. 5 is a flowchart of operation processings which take place 
at the plug 2 after power supply in response to a response request. 

[0093] FIG. 6 is a flowchart of operation processings conducted by 
the plug insertion section 3. 

[0094] FIG. 7 is a flowchart of operation processings which take place 
at the plug 2 after power supply in response to response information sent from 
the plug insertion section 3. 

DETAILED DESCRIPTION 
[0095] Embodiments of the present invention will be described below 
with reference to the accompanying drawings. FIGS. 1 through 7 are views of a 
plug error insertion prevention system in accordance with an embodiment of the 
present invention. 

[0096] First, a structure of the plug error insertion prevention system 
in accordance with the present invention will be described based on FIG. 1. 
FIG. 1 shows a general overview of the plug error insertion prevention system in 
accordance with the present invention. 

[0097] The plug error insertion prevention system 1 is structured to 
include plugs 2 attached to devices 4 through cables and a plug insertion 
section 3 attached to a back face of a device 5. 
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[0098] The plugs 2 include connection sections that electrically 
connect the devices 4 and the device 5 by inserting them into first through third 
insertion sockets 3g - 3i (to be describe below) of the plug insertion section 3, 
and further have a function to warn the user so that they are not inserted into 
wrong insertion sockets. Details thereof will be described below. 

[0099] The plug insertion section 3 includes first through third insert 
sockets 3g - 3i (see Fig. 3), and the device 5 and the devices 4 are electrically 
connected by inserting the plugs 2 into the first through third insertion sockets 
3g - 3i. Further, plug insertion section 3 has a function to warn the user so that 
the plugs 2 are not wrongly inserted into the first through third insertion sockets 
3g - 3i. Details thereof will be described below. 

[0100] The devices 4 are used as they are connected to the device 5 
through the plugs 2, and can be devices such as a keyboard and a mouse when 
the device 5 is a PC (Personal Computer), for example. 

[0101] The device can be an electric device having the plug insertion 
section 3, such as, for example, a PC, an audio set, a video player, a DVD 
player or a TV, and can be connected to a variety of electric devices through 
cables having the plugs 2, such as, AV cables, LAN cables or the like. 

[0102] Further, referring to FIG. 2, the structure of the plug 2 will be 
described in detail. FIG. 2 is a block diagram indicating a detailed structure of 
the plug 2. 

[0103] As indicated in FIG. 2, the plug 2 has a structure including a 
contactless identification tag 20 and a connection section 21. 
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[0104] The contactless identification tag 20 has a structure including a 
data reception section 20a, a data transmission section 20b, a data control 
section 20c, a data storage section 20d, a first state notification section 20e, a 
display section 20f and a power generation section 20g. 

[0105] The data reception section 20a is equipped with a function to 
receive, by an electromagnetic induction method, data that is transmitted from 
the plug insertion section 3 by using electromagnetic wave in the 13.5 MHz 
band, for example. 

[0106] The data transmission section 20b is equipped with a function 
to transmit, by an electromagnetic induction method, specified data stored in the 
data storage section 20d to the plug insertion section 3, using electromagnetic 
wave in the 13.56 MHz band, for example. 

[0107] The data control section 20c controls processings to receive 
data by the data reception section 20a and processings to send data by the 
data transmission section 20b. Further, it analyzes data received from the plug 
insertion section 3 and transfers an analysis result to the first state notification 
section 20e; or reads out relevant data stored in the data storage section 20d 
and transfers the data to the first state notification section 20e. In accordance 
with the present embodiment, in response to a response request command 
signal sent from the plug insertion section 3, identification information and 
information of a corresponding insertion socket stored in the data storage 
section 20d are transmitted to the plug insertion section 3. 

[0108] The data storage section 20d is a nonvolatile semiconductor 
memory such as a flash memory, which retains data once stored without a 
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power supply. It is noted that the data storage section 20d includes a protected 
region (a region where data therein cannot be rewritten), which stores data 
necessary for operations, such as, information about an insertion socket 
corresponding to each contactless identification tag 20, identification information 
characteristic to each contactless identification tag 20. 

[0109] The first state notification section 20e transfers to the display 
section 20f control commands based on response information received from the 
plug insertion section 3 through the data reception section 20a, and according 
to the contents of the responses. 

[0110] The display section 20f is composed of a plurality of light 
emitting elements, and notifies the user of the state of each of the first through 
third insertion sockets 3j - 31 (to be described below) of the plug insertion 
section 3 for the plugs 2 by emitting light from the light emitting elements based 
on control commands sent from the first state notification section 20e. 

[0111] For example, when a plug 2 approaches a plug insertion 
section having a matching insertion socket, the light emitting elements are 
made to emit light such that they appear to be blue. When it approaches a plug 
insertion section having an unmatched insertion socket, the light emitting 
elements are made to emit light such that they appear to be red. Also, the light 
emitting elements may be flashed. 

[0112] The power generation section 20g generates electric power for 
driving each of the sections 20a - 20f in the contactless identification tag 20 
from carrier waves of data signals received from the plug insertion section 3 
through an antenna 20h, and supplies the power. 
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[0113] The antenna 20h is formed from metal ink or the like on a 
substrate of the contactless identification tag 20, and is capable of transmitting 
and receiving electromagnetic wave in the 13.56 MHz band, for example. 

[0114] Further, referring to FIG. 3, details of the structure of the plug 
insertion section 3 will be described. FIG. 3 is a block diagram of a detailed 
structure of the plug insertion section 3. 

[0115] As indicated in FIG. 3, the plug insertion section 3 has a 
structure including a data reception section 3a, a data transmission section 3b, 
a data control section 3c, a data storage section 3d, a response information 
generation section 3e, a second state notification section 3f, first through third 
display sections 3g - 3i, and first through third insertion sockets 3j - 31. 

[0116] The data reception section 3a has a function to receive by an 
electromagnetic induction method data transmitted from the plug 2. 

[0117] The data transmission section 3b has a function to transmit 
specified data to the plug 2 by an electromagnetic induction method. 

[0118] The data control section 3c executes a control program stored 
in the data storage section 3d by a CPU (Central Processing Unit) not shown, to 
thereby govern and control operations of the respective sections of the plug 
insertion section 3. Contents subject to the control include a control of data 
communications processings by an electromagnetic induction method using the 
data reception section 3a and the data transmission section 3b, such as, 
reception of data from the plug 2 and transmission of data to the plug 2. 
Further, it includes a control of processings to transfer data received from the 
plug 2 to the response information generation section 3e. 
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[0119] The data storage section 3d stores a control program, stores 
data received from the plug 2, and stores data used for processings conducted 
at each of the sections such as the data control section 3c, the response 
information generation section 3e, and the second state notification section 3f. 

[0120] The response information generation section 3e judges, based 
on information of a matching insertion socket received from the plug 2, as to 
whether or not the plug insertion section 3 has an insertion socket matching 
with the information, and generates response information to the plug 2 based on 
a result of the judgment. 

[0121] The second state notification section 3f generates, based on 
the response information generated by the response information generation 
section 3e, a light emission command for the first through third display sections 
3g - 3i, and transmits the command. 

[0122] Each of the first through third display sections 3g - 3i is formed 
from a plurality of light emitting elements, and the light emitting elements are 
made to emit light based on the light emission command generated by the 
second state notification section 3f, such that the user can be notified of the 
state of the first through third insert sockets 3j - 31 for the plug 2. For example, 
when the plug 2 approaches a matching insertion socket, the light emitting 
elements are made to emit light such that they appear to be blue, and when it 
approaches a non-matching insertion socket, the light emitting elements are 
made to emit light such that they appear to be red. Also, the light emitting 
elements can be flashed. In other words, in the present embodiment, the first 
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through third display sections 3g - 3i have their light emitting elements emit light 
in the same colors as those of the display section 20f of the plug 2. 

[0123] Further, referring to FIG. 4, more particular operations of the 
present system will be described. FIG. 4 (a) shows a first embodiment of the 
plug error insertion prevention system 1, and FIG. 4 (b) shows a second 
embodiment of the plug error insertion prevention system 1 . 

[0124] First, the first embodiment shown in FIG. 4 (a) will be 
described. As shown in FIG. 4 (a), the plug error insertion prevention system 1 
of the first embodiment has a structure including a plug 2 having a main body 
with a display section 20f wound around, and a plug insertion section 3 having 
three insertion sockets in the same shape. 

[0125] First, when the user of the plug 2 brings the plug 2 closer to 
the plug insertion section 3, the plug 2 receives a response request signal from 
the plug insertion section 3. 

[0126] Here, in the present embodiment, the plug insertion section 3 
transmits, by using the data control section 3c, a response request signal at a 
predetermined cycle through the data transmission section 3b. The plug 2 
receives by its antenna 20h of the contactless identification tag 20 the response 
request signal from the plug insertion section 3, and generates driving electric 
power by the power generation section 20g from carrier wave of the response 
request signal, and supplies the power to each section of the contactless 
identification tag 20. 

[0127] By this, the data reception section 20a to which the power is 
supplied demodulates the received signal and retrieves a response request; 
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according to the response request, information for identifying an insertion 
socket (e.g., a model number of the insertion socket) in which the plug 2 can be 
inserted is read out by the data control section 20c from the data storage 
section 20d, and transmitted through the data transmission section 20b to the 
plug insertion section 3. 

[0128] In the meantime, as the plug insertion section 3 receives the 
identification information through the data reception section 3a from the plug 2, 
the data control section 3c reads out from the data storage section 3d 
information of the insertion sockets of the plug insertion section 3, and transmits 
the information together with the identification information to the response 
information generation section 3e. The response information generation section 
3e judges based on the obtained identification information and the information 
of the insertion sockets as to whether the plug 2 can use the insertion sockets, 
generates response information including a result of the judgment, and 
transmits the result to the data control section 3c and the second state 
notification section 3f. 

[0129] The data control section 3c, upon receiving the response 
information from the response information generation section 3e, transmits the 
same through the data transmission section 3b to the plug 2. Also, upon 
receiving the response information from the response information generation 
section 3e, the second state notification section 3f generates, based on the 
result of the judgment included in the response information, a control command 
for controlling the display of the first through third display sections 3g - 3i 
corresponding respectively to the first through third insertion sockets 3j - 31 and 
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transmits the control command thereto. The first through third display sections 
3g - 3i make the light emitting elements emit light in predetermined colors 
according to the control command received from the second state notification 
section 3f, thereby notifying the user of the states of the respective insertion 
sockets 3j - 31. For example, when the insertion socket 3k is recognized as a 
matching insertion socket for the plug 2 based on the response information, 
first, the second state notification section 3f generates a control command to 
light up the light emitting elements of the second display section 3h 
corresponding to the insertion socket 3k in a blue color, and transmits the same 
to the second display section 3h. Then, the second state notification section 3f, 
generates a control command to light up the light emitting elements of the first 
display section 3g corresponding to the first insertion socket 3j and the third 
display section 3i corresponding to the third insertion socket 31 in a red color, 
and transmits the same to the display sections 3g and 3i. In other words, by 
these control commands, the first display section 3g and the third display 
section 3i emit light in a red color, and the second display section 3h emits light 
in a blue color. If, in the present embodiment, the plug insertion section 3 does 
not have any insertion socket that matches with the plug 2, the display sections 
3g - 3i emit light in a red color. 

[0130] As the contactless identification tag 20 of the plug 2 receives 
the response information signal including the response information from the 
plug insertion section 3 through the antenna 20h, the electric power generation 
section 20g generates driving electric power from carrier wave of the response 
information signal received and supplies the same to each section in like 
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manner as it receives the response request signal. The data reception section 
20a that is supplied with the electric power demodulates the received signal to 
retrieve the response information, and transmits the same to the data control 
section 20c. Then, the data control section 20c transmits the response 
information obtained from the data reception section 20a to the first state 
notification section 20e. 

[0131] The first state notification section 20e receives the response 
information from the data control section 20c, generates a control command 
based on the response information to control the display of the display section 
20f, and sends the same to the display section 20f. Upon receiving the control 
command from the first state notification section 20e, the display section 20f 
makes the light emitting elements composing the display section 20f emit light 
in a specified color based on the contents of the command. In the present 
embodiment, when the plug insertion section 3 has an insertion socket that 
matches with the plug 2, the first state notification section 20e generates a 
control command to make the light emitting elements emit light such that the 
display section 20f lights up in a blue color, and transmits the same to the 
display section 20f. On the other hand, when the plug insertion section 3 does 
not have an insertion socket that matches with the plug 2, the first state 
notification section 20e generates a control command to make the light emitting 
elements emit light such that the display section 20f lights up in a red color, and 
transmits the same to the display section 20f. Accordingly, the display section 
20f lights up in a blue color when the plug insertion section 3 has an insertion 
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socket that matches with the plug 2, and lights up in a red color when it does 
not have a matching insertion socket. 

[0132] Eventually, the user of the plug 2 compares the displayed 
content of the display section 20f of the plug 2 and the displayed content of the 
first through third display sections 3g - 3i of the plug insertion section 3, selects 
an insertion socket with its display section emitting light in a blue color, and 
connects the connection section 21 of the plug 2 to that insertion socket. 

[0133] Further, referring to FIG. 4 (b), a second embodiment of the 
plug error insertion prevention system 1 will be described. 

[0134] As indicated in FIG. 4 (b), the plug error insertion prevention 
system 1 of the second embodiment has a structure including first through third 
plugs 2a - 2c having mutually different shapes (in particular, with connection 
sections 21 having different shapes), and a plug insertion section 3 including 
first through third insertion sockets 3j - 31 having mutually different shapes. 
Here, the first through third plugs 2a - 2c have the same structure as that of the 
plug 2 in the first embodiment except that their external shapes and the shapes 
of the connection sections 21 are different. 

[0135] Like the first embodiment described above, when the user of 
the first through third plugs 2a - 2c brings any of the first through third plugs 2a 
- 2c closer to the plug insertion section 3, the first through third plugs 2a - 2c 
receive a response request signal from the plug insertion section 3. 

[0136] First, a description will be made as to the case when the first 
plug 2a is approached. When the first plug 2a approaches the plug insertion 
section 3, the first plug 2a receives a response request signal from the plug 
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insertion section 3. The response request signal is received by the antenna 20h 
of the contactless identification tag 20 of the first plug 2a, like in the case of the 
first embodiment. By this, the power generation section 20g of the contactless 
identification tag 20 generates driving electric power from carrier wave of the 
received signal, and supplies the power to each section of the contactless 
identification tag 20. 

[0137] By this, the data reception section 20a to which the power is 
supplied demodulates the received signal and retrieves a response request; 
according to the response request, information for identifying an insertion 
socket (e.g., a model number of the insertion socket) in which the first plug 2a 
can be inserted is read out by the data control section 20c from the data storage 
section 20d, and transmitted through the data transmission section 20b to the 
plug insertion section 3. 

[0138] In the meantime, as the plug insertion section 3 receives the 
identification information through the data reception section 3a from the first 
plug 2a, the data control section 3c reads out from the data storage section 3d 
information of the insertion sockets of the plug insertion section 3, and transmits 
the information together with the identification information to the response 
information generation section 3e. The response information generation section 
3e judges based on the obtained identification information and the information 
of the insertion sockets as to whether the first plug 2a can use the insertion 
sockets, generates response information including a result of the judgment, and 
transmits the result to the data control section 3c and the second state 
notification section 3f. Here, since there is the first insertion socket 3j that 
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matches with the plug 2a, it is judged that the first insertion socket 3j is usable, 
and response information including the judgment result is generated. 

[0139] The data control section 3c, upon receiving the response 
information from the response information generation section 3e, transmits the 
same through the data transmission section 3b to the plug 2. Also, upon 
receiving the response information from the response information generation 
section 3e, the second state notification section 3f generates, based on the 
result of the judgment included in the response information, a control command 
for controlling the display of the first through third display sections 3g - 3i 
corresponding respectively to the first through third insertion sockets 3j - 31, and 
transmits the control command to the first through third display sections 3g - 3i. 
In this case, the second state notification section 3f generates control 
commands to make the light emitting elements of the first display section 3g 
emit light in a blue color and to make the light emitting elements of the second 
and third display sections 3h and 3i emit light in a red color, and transmits the 
same to the respective display sections. 

[0140] Then, the first through third display sections 3g - 3i make the 
light emitting elements emit light according to the control commands received 
from the second state notification section 3f, to thereby notify the user of the 
states of the respective insertion sockets 3j - 31. Here, the first display section 
3g corresponding to the insertion socket 3j, which is an insertion socket that 
matches with the first plug 2a, lights up in a blue color, and the second display 
section 3h corresponding to the second insertion socket 3k and the third display 
section 3i corresponding to the third insertion socket 31 light up in a red color. 
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[0141] Also, as the contactless identification tag 20 of the first plug 2a 
receives the response information signal including the response information 
from the plug insertion section 3 through the antenna 20h, the electric power 
generation section 20g generates driving electric power from carrier wave of the 
response information signal received and supplies the same to each section, in 
like manner as it receives the response request signal. The data reception 
section 20a that is supplied with the electric power demodulates the received 
signal to retrieve the response information, and transmits the same to the data 
control section 20c. Then, the data control section 20c transmits the response 
information obtained from the data reception section 20a to the first state 
notification section 20e. 

[0142] The first state notification section 20e receives the response 
information from the data control section 20c, generates a control command 
based on the response information to make the light emitting elements of the 
display section 20f emit light in a blue color, and sends the same to the display 
section 20f. Upon receiving the control command from the first state notification 
section 20e, the display section 20f makes the light emitting elements 
composing the display section 20f to emit light in a blue color based on the 
contents of the command. 

[0143] Eventually, the user of the first plug 2a compares the displayed 
content (emitting light in a blue color) of the display section 20f of the first plug 
2a and the displayed content of the first through third display sections 3g - 3i of 
the plug insertion section 3, selects the first insertion socket 3j with its display 
section emitting light in a blue color, and connects the connection section 21 of 
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the first plug 2a to that insertion socket. The display section 20f of the plug 2a 
may be divided into four sections that are disposed at positions corresponding 
to the four pins of the connection section 21, and also, the first display section 
3g corresponding to the first insertion section 3j in the plug insertion section 3 
may be divided into four sections that are disposed at positions corresponding 
to the four pin insertion sockets corresponding to the respective pins of the first 
plug 2a. Accordingly, through matching the positions of the display sections of 
the first plug 2a and the first insertion socket 3j, the user of the first plug 2a can 
guide the first plug 2a to the right position of the insertion socket 3j, and can 
readily insert the connection section 21 of the first plug 2a into the first insertion 
socket 3j. 

[0144] Also, when the second plug 2b is brought closer to the plug 
insertion section 3, processings similar to those conducted for the first plug 2a 
are conducted, whereby the second plug 2b makes the display section 20f emit 
light in a blue color, and the plug insertion section 3 makes the second display 
section 3h corresponding to the second insertion socket 3k that matches with 
the second plug 2b emit light in a blue color, and the first display section 3g and 
the third display section 3i corresponding to the other insertion sockets in a red 
color. 

[0145] Then, eventually, the user of the second plug 2b compares the 
displayed content (emitting light in a blue color) of the display section 20f of the 
second plug 2b and the displayed contents of the first through third display 
sections 3g - 3i of the plug insertion section 3, selects the second insertion 
socket 3k whose display section emits light in a blue color, and inserts the 
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connection section 21 of the second plug 2b therein. Here, as indicated in FIG. 
4 (b), there are two second insertion sockets 3k. In the present embodiment, 
the second plug 2b matches with both of them, and can be inserted in either of 
them without a problem. It is noted that the display section 20f is disposed on 
the second plug 2b at a position indicated in FIG. 4 (b), and the second display 
section 3h in the plug insertion section 3 corresponding to the second insertion 
socket 3k is disposed at a position corresponding to the display section 20f of 
the plug 2b. Accordingly, by mutually matching the positions of the display 
sections of the second plug 2b and the second insertion socket 3k, the user of 
the second plug 2b can guide the second plug 2b to a correct position of the 
second insertion socket 3k, and can readily insert the connection section 21 of 
the second plug 2b into the second insertion socket 3k. 

[0146] Also, when the third plug 2c is brought closer to the plug 
insertion section 3, processings similar to those conducted for the first plug 2a 
or the second plug 2b are conducted, whereby the third plug 2c makes the 
display section 20f emit light in a blue color, and the plug insertion section 3 
makes the third display section 3i corresponding to the third insertion socket 31 
that matches with the third plug 2c emit light in a blue color, and the first display 
section 3g and the second display section 3h corresponding to the other 
insertion sockets in a red color. 

[0147] Then, eventually, the user of the third plug 2c compares the 
displayed content (emitting light in a blue color) of the display section 20f of the 
third plug 2c and the displayed contents of the first through third display 
sections 3g - 3i of the plug insertion section 3, selects the third insertion socket 
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31 whose display section emits light in a blue color, and inserts the connection 
section 21 of the third plug 2c therein. It is noted that the display section 20f is 
disposed on the third plug 2c at a position indicated in FIG. 4 (b), and the third 
display section 3i in the plug insertion section 3 corresponding to the third 
insertion socket 31 is disposed at a position corresponding to the display section 
20f of the third plug 2c. Accordingly, by mutually matching the positions of the 
display sections of the third plug 2c and the third insertion socket 31, the user of 
the third plug 2c can guide the third plug 2c to a correct position of the third 
insertion socket 31, and can readily insert the connection section 21 of the third 
plug 2c into the third insertion socket 31. 

[0148] Further, there is described a third embodiment of the plug error 
insertion prevention system 1, in which, in the first embodiment or the second 
embodiment of the plug error insertion prevention system 1 , the plug 2 side is 
provided with identification information characteristic to a user, and this 
identification information is included in the above described identification 
information and returned in response to a response request from the plug 
insertion section 3. 

[0149] Initially, all identification information of users permitted to use 
the plug are stored in advance in the data storage section 3d of the plug 
insertion section 3. Then, the response information generation section 3e 
generates response information based on the information of an insertion socket 
that matches with the plug 2 and the identification information characteristic to 
the user, which are included in the identification information received from the 
plug 2. In this instance, judgments are made as to whether or not there is an 
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insertion socket that matches with the plug 2, as well as whether the 
identification information characteristic to the user is present in the identification 
information of users permitted to use stored in the data storage section 3d. 
Based on a result of the judgment, if the received identification information 
indicates that the use is permitted, and the plug insertion section 3 has an 
insertion socket that matches with the plug 2, the display section of the 
matching insertion socket is made to emit light in a blue color. On the other 
hand, when the received identification information indicates that the use is not 
permitted, all of the display sections at the insertion sockets on the side of the 
plug insertion section 3 are made to emit light in a red color, even when there is 
an insertion socket whose standard (configuration) matches with the plug 2, and 
information indicating that there is no insertion socket usable by the plug 2 is 
included in the response information to be sent back to the plug 2 is transmitted. 

[0150] Accordingly, when the plug insertion section 3 side judges that 
the use is not possible, the display section 20f on the plug 2 side is always 
made to emit light in a red color. It is noted that the plug insertion section 3 side 
may be equipped with a device that disconnects the electrical connection when 
the plug 2 is inserted, when the use is not possible according to the 
identification information received from the plug 2. Accordingly, even when the 
plug 2 that cannot be used is inserted, the use of the insertion socket can be 
physically prevented. 

[0151] Further, referring to FIG. 5, a flow of operation processings 
which take place at the plug 2 in response to a response request after the 
power supply will be described. FIG. 5 is a flowchart indicating operation 
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processings which take place at the plug 2 in response to a response request 
after the power supply 

[0152] As indicated in FIG. 5, the process initially proceeds to step 
S500, wherein a response request signal is received from the plug insertion 
section 3, and then proceeds to step S502. 

[0153] In step S502, the data control section 20c reads identification 
information from the data storage section 20d, and then the process proceeds 
to step S504. 

[0154] In step S504, the data control section 20c transmits the 
identification information read out to the plug insertion section 3 through the 
data transmission section 20b and the antenna 20h, and the process ends. 

[0155] Further, referring to FIG. 6, a flow of operation processings of 
the plug insertion section 3 is described. FIG. 6 is a flowchart indicating 
operation processings which take place at the plug insertion section 3. 

[0156] As indicated in FIG. 6, the process initially proceeds to step 
S600, where the data control section 3c transmits a response request signal to 
the plug 2 through the data transmission section 3b, and then proceeds to step 
S602. 

[0157] In step S602, the data control section 3c judges whether or not 
identification information has been received from the plug 2, and proceeds to 
step S604 when it is judged that it has been received (Yes), but proceeds to 
step S616 when it has not been received (No). 

[0158] When the process proceeds to step S604, the response 
information generation section 3e analyzes the identification information 
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received from the plug 2, and proceeds to step S606. The analysis conducted 
here includes, in the first and second embodiments, comparing the identification 
information received from the plug 2 which includes information about an 
insertion socket that matches with the plug 2 and the information about the 
insertion sockets of the plug insertion section 3 side, and judging whether or not 
there is an insertion socket that matches the plug 2. Also, in the third 
embodiment, the analysis further includes, in addition to the judgment 
conducted in the first and second embodiments, comparing identification 
information about a user received from the plug 2 and the list of identification 
information of users permitted to use the plug which is stored in the plug 
insertion section 3, and judging whether or not the user of the plug 2 is 
permitted to use it. 

[0159] In step S606, the response information generation section 3e 
generates response information based on the analysis result, and the process 
proceeds to step 608. 

[0160] In step 608, the data control section 3c transmits the response 
information generated to the plug 2 through the data transmission section 3b, 
and further, transfers the same to the second state notification section 3f, and 
the process proceeds to step S610. 

[0161] In step S610, the second state notification section 3f 
generates, based on the obtained response information, a control command to 
control the display of the first through third display sections 3g - 3i, and the 
process proceeds to step S612. 
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[0162] In step S612, the second state notification section 3f transfers 
the generated control command to the first through third display sections 3g - 
3i, and the process proceeds to step S614. 

[0163] In step S614, the first through third display sections 3g - 3i 
display their display sections in specified colors according to the obtained 
control command, and the process proceeds to step S600. 

[0164] Also, when the process proceeds to step S616 as step S602 
finds no identification information received, the data control section 3c judges 
whether or not a predetermined period of time has elapsed; and the process 
proceeds to step S600 when it is judged that the specified period of time has 
elapsed (Yes), but proceeds to step S602 when it has not (No). 

[0165] Further, referring to FIG. 7, a flow of operation processings 
which take place at the plug 2 in response to the response information from the 
plug insertion section 3 after the power supply will be described. FIG. 7 is a 
flowchart of operation processings which take place at the plug 2 in response to 
the response information from the plug insertion section 3 after the power 
supply. 

[0166] As indicated in FIG. 7, the process initially proceeds to step 
S700, wherein the data control section 3c receives the response information 
from the plug insertion section 3 through the data reception section 20a, and 
transfer the same to the first state notification section 20e, and the process 
proceeds to step S702. 



44 



F009611 



9319S-000713 



[0167] In step S702, the first state notification section 20e analyzes 
the response information received from the data control section 20c, and the 
process proceeds to step S704. 

[0168] In step S704, the first state notification section 20e generates a 
control command to control the display of the display section 20f based on a 
result of the analysis, and the process proceeds to step S706. 

[0169] In step S706, the first state notification section 20f transmits 
the control command generated to the display section 20f, and the process 
proceeds to step S708. 

[0170] In step S708, the display section 20f displays the display 
section in a specified color according to the control command obtained from the 
first state notification section 20e, and the process ends. 

[0171] As described above, as the plug 2 approaches the plug 
insertion section 3, it is possible to know whether or not the plug insertion 
section 3 has an insertion socket that matches with the plug 2. Consequently, 
the user of the plug 2 can be prevented from inserting the plug 2 into the wrong 
insertion socket. 

[0172] Also, the display section is formed from light emitting elements, 
and the light emitting elements are made to emit light to thereby display relevant 
conditions, for example, as to whether or not the plug 2 approaching matches 
with the plug insertion section 3. Consequently, the user of the plug 2 can 
readily learn by visual observation whether or not they match with each other, 
and can readily learn the state as the light emitting elements grow in the 
darkness. 



45 



F009611 



9319S-000713 



[0173] Also, due to the fact that the display section on the plug 2 and 
the display section corresponding to each insertion socket of the plug insertion 
section 3 are provided at positions where they can be aligned at the time of 
insertion, the user can align the positions of the display section on the plug 2 
and the display section at each insertion socket of the plug insertion section 3, 
such that the plug 2 can be readily inserted in a correct positional relation. 

[0174] Here, referring to FIG. 2, the data storage section 20d 
corresponds to the first identification information storage means recited in the 
first, second and thirteenth aspects; the first state notification section 20e 
corresponds to the plug state notification means recited in the first, second, 
fourth, seventh and thirteenth aspects; the processing to transmit identification 
information through the data transmission section 20b and the antenna 20h 
which is conducted by the data control section 20c corresponds to the plug 
insertion socket information transmission means recited in the first, second and 
thirteenth aspects; the processing to receive response information through the v 
data reception section 20a and the antenna 20h which is conducted by the data 
control section 20c corresponds to the response information reception means 
recited in the first, second and thirteenth aspects; the processing to notify the 
user of the state of the plug 2 conducted by the first state notification section 
20e and the display section 20f corresponds to the plug state notification means 
recited in the first, second, fourth, seventh and thirteenth aspects; and the 
power generation section 20g corresponds to the electric power generation 
means recited in the third aspect. Referring to FIG. 3, the data storage section 
3d corresponds to the second identification information storage means recited 
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in the first and fourteenth aspects; the processing to receive identification 
information sent from the plug 2 and conducted through the data reception 
section 3a by the data control section 3c corresponds to the first identification 
information reception means recited in the first and fourteenth aspects; the 
processing to compare and judge identification information sent from the plug 2 
with respect to information about insertion sockets of the plug insertion section 
3 corresponds to the identification information comparison means recited in the 
first and fourteenth aspects; the processing to generate response information by 
the response information generation section 3e corresponds to the response 
information generation means recited in the first, twelfth and fourteenth aspects; 
the processing to transmit response information to the plug 2 through the data 
transmission section 3b which is conducted by the data control section 3c 
corresponds to the response information transmission means recited in the first 
and fourteenth aspects; the processing to notify the user of the states of the 
insertion sockets by the second state notification section 3f and the first through 
third display sections 3g - 3i corresponds to the plug insertion socket state 
notification means recited in the first, eighth and fourteenth aspects; the 
processing to transmit data using carrier waves of various kinds of signals to the 
plug 2 through the data transmission section 3b which is conducted by the data 
control section 3c corresponds to the power supply electromagnetic wave 
transmission means recited in the third aspect; and the first insertion socket 3g 
through the third insertion socket 3i correspond to the plug insertion sockets 
recited in the first, second and fourth - seventeenth aspects. 
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[0175] It is noted that, in the embodiments described above, by light 
emission of light emitting elements, the states of the plug 2 and each insertion 
socket of the plug insertion section are notified to the user. However, without 
being limited to these embodiments, the states may be notified to the user by 
other display devices such as electrophoretic display devices, voice outputs or 
the like. 
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